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AB Cu alloys contg. Zn 5-25, Ni / 

0.1-1.5, sn 0.1-1.2, Mn 0.05-1.2, and P 0.001-0.10,% 

with Ni + Sn = 0.3-2.5%, Ni:Mn wt . ratio = / 

1-5, and Ni : P wt . ratio + 5-50 are recrystd. , finish 

annealed, cold rolled at 1-15% draft, and then /low- temp . annealed for 
5-650 s at 100-420 . degree . . The alloys have tiigh strength, workability, 
and resistance to stress corrosion cracJ<in_gy 
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[«] «*%fc8Wt, Zn : 13.4%. Ni : 0.96 
%. Sn: 1.02%. Mn : 0.48%. P : 0.05%. N i . 
Sn. Mn<9£fb&<2.46%. Ni/Mntf)Iig^ 
it** 1 2.0. N i/PcOME#¥^lt$#19.2. SSB 

* j cufcj:y^jae ( 5^a^A>^s{gf H ajg 0.025mm 

?l5g3S§37.2kgf/mm2. #1/38.2%, x 
XVZitL. L. C. tfcistttifJCftSWtffJiitt*** 
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[ItftJSl] S*%fcfcWt, Zn: 5-25%, N 
i : 0.1-1.5 %. Sn : 0.1- 1.2%. Mn :0.05- 
1.2%. P: 0.001— 0.10% T#> 9. frllMZN i £>Jr 
*%. S n^ai;%i3<I:l^MnWltS%^lt* i 0.3- 
2.5fift%. N i /MnWmWgftmOibmtf 1- 5. 
*>J:tfN i/POfifiW^cOJtW 5-50OffiHT* 

[fffcfcJB 2 ] £m&tf 0.005- 0. 030mT'& Sit* 
[MSB 3 ] ?l5S5fi$**35kgf/mni2 mi** Jtfx y ? 

■fc >flu^ioa^Lh-e<& &an^a 1 fcitf 2k««sr3$i 

Hft30B4] JLt%£*Hvt. Zn: 5-25%. N 
i : 0.1-1.5 %. Sn : 0.1- 1.2%. Mn :0.05- 
1.2%. P: 0. 001-0. 10OT)> ^0±ieNiOM 

4%. S nOtlXISWM nfllUf 0.3- 
2.5fifi%. N i/MnOfifiE#¥^.tbW 1- 5. 

fcit/N i /P^MS^MWWW** 5-50OffiHt-$. 

JP&J^TftltKgU 100— 420*C<7)ffiST' 5— 650 
[0001] 

htihrnt^mmmz^tsmsmmm^ii xv 

[0002] 

71— k 1- i>m tlx 

-T'fco^Tii. JWBl«*fcJ4«H2«i:V^fc3ME 

[0003] issp. siim<7)®ftftfc i imwoaMia 
v <oMb*s x iflwsmjm t>ti& x a . 

mm±im<**>i>tix * fc. 

[0004] *ffltt£g|5ftfc LTfflUfc gMftffi? x'x 
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4 Mi*. ?5*x-*tta£Jft 

£J:9iWWWtc»OT&fc£**&, 2BR+*>S0 2 . 

NO, HXWClz HxtcMzX^-kifiOLtZ,. ± 
fc. xy^'y^-ArtA^gi^ (NaCi?) OiiA 

**#*fiaAfc J: 0 . fM&L^rt^mmtf-X 4>fvt 

*£fcfriffrfc95>x-*(0jWr$ffiTStf^fc. 
[000 5] Sfc. Ml7=Jz--9mztitfZ>vyyy 
477-y>hm(L. L. C. ) «i. Jfc+K^ifiT 

£. 5^x-^#»i. fiMiKcUsm^. « 
20 aissr-frttfaofc. 

[0006] 

fcWi. Itt. riURJnitti3J:tf¥ffltf*t 

[0007] 

30 ±tlhZvi<im*m\-thtmz. Nl. Sn. Mnfc 
•ktf P *£ffl L^i>J^T'fi*»-r & i t K J: 9 . hib 

ttB.»&u *ftwzm§L-$hzttfX'*tz. 

[0008] -ftchh. *«IBttS-fc. Sft%fctJV^ 
T. Zn : 5-25%. Ni : 0.1-1.5 %. S n : 0.1 
- 1.2%, Mn : 0.05- 1.2%. P : 0.001-O.10%T 
*0. *>o±ENiOM%. SnOSS%fcJ:yMn 
OMfi%0-&ff-** 0.3- 2.5M%. N i/MncOll 
40 H#<W5tt*** 1- 5. fcJtfN i /PC0fiMW^*O 

4. 

[ o o o 9 ] sfc . ±ffi*Ba«sffli8saaii. tsfta 

S* s 0.005-0. 030mm Wfr&t LT#S>T t A 1 "^* 
LXZhlzltlt^hOtKh. ^l5S5S$* ? 35kg 

so i>riBT*i. 
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cooio] *ftmmziz^ aixeawc. z n = 

5-25%. N i : 0.1-1.5 %. Sn : 0.1- 1.2%, 
Mn : 0.05- 1.2%. P : 0.001-0. 10%T'& 9. 
±ISNicoaft%, Snc7)a4%fcit/Mn^aa%CO 
-gfW 0.3- 2.511%. N i /M nOMM.Yaft^CDit 
mtf 1- 5. fcil/N i/POfiSW#*%<oJt$#5 
-50CDS2HT-&9. ^#Cu£J:t^^jSWmttrt l 

f£. l-15%£7)mJfji^-$-C^raBiL. 100-420T) 
COO 1 1] 

[0012]Znll 5ML «Ultt£ J:tf¥ffltf ft 

#T"£<, 25%£jg;c6iN i . Sn. Mn. PffftT 
(4fc. Nl. Sn.Mn. PWffffFe 

*»i 5-25M%<Dfiffli Lfc. 

[ 0 0 1 3 ] N i (i. §s*. m&&&£r/mm 
f%$fflti&&fi±.Zitm3ktGixt> r ). z*.t>m 
mt. ii%cfcorNi#ti* ( oAxmx'im-ft 
t%<* i.5%zmi&tmxm<&<%^xi$o. 

*cr>t:ib. *ffiflHC«ft*N i *)*MHi 0.1-1.5 a 
S%<0jSHi: Ufc. 

[0014] Snli, a*. WKSfflJHfcttfc .fctfWJS 

< . 1-2% fcjS*. I) t i»Xtt«t LT 
3. *«>fc*>s *»9ifc*tft*Sn*>*tfttt 0.1- 

[00 1 5] Mnli, !*K&J:tfflj^ffft8Vitt£i«i 

x-^<ofl|«ttSi:LfeJfi^fci3»t*L. L. C. tffi 
SMXC*JV^t0.05%*Srci4j(E#-C«r<, 1.2%£j@ 

»tSMn<O#Wfi«i0.05- 0.2aM%<^ffiSHt Lfc. 
[0016] ifc, ±iEN itsn 0 . £ 

ftUfcL. l. c. (.mmz&mmzmixMtifc 

L. L. C. fcEIKWifcO'?. BMBIWifcJ'LTV** 

S. N i . Snfeil/MniO^tiO. # 
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fc*fliLfcL. L. C. tSS«rt4rtlPlt»LT«i 

ra*. ^n^o^ti, a»%^fcv^Ni, sn« 

itfMn^^fHfcW.3X*ai , Wl**-C*<. 2.5% 
ZMiL h b MCttCTO* tXL&o* Zcoti 
46. *«WlCj3ftftN i^tM. Sn^tWilif 
Mntf>t*-iO-&ftJi 0.3— 2.5M%C9ffifflfcUt. 
[0017] Ptt. jfflmtt. »BHBMMfett:feJ:tf 

io aft%t*$ wc p**ft*< o. ooi%5tarcji3t^T4: 

< . O.lOXHBi&fcJ^JKASWlfciBC L^<& 
9. *fc. JRBttnittfciBtT-f i. *Ofc46. 
*«t*P0>***i 0.001~0.10M%tf>iEHi Lfc. 
[00 18] Ni. Sn. Mn*$J:tfP0>ftiRfc: 
<i:9. ±CNi-P3Rfl:#fc (ftfcNi-Mn». Mn 

Ni-Mn*ft^%fcJ:VMn-PilMh^B!l 

20 fc*ftL. L. C. k««WftrtW«fcSLtBJE*» 
i -PSWfc*»tt. 5feK. Wfl, W3Rtt*iJ:WH**K 

[0019] JJB^HttffflfclBHStf 6fcfcfct4. 

Ni/Mn wmmsftmnitmi . i*st-cu jjb»» 

30 fctf>. *^lCi>(t& N i /M ncOfi*W**^Jt*{± 
1- 5^Ht Lfc. N i /Pi0fi4W^*«Jt 

$(4 5-50cOKH«^^tC±ie^^St^t^ii5 

[0020] Ni. Sn. MntJiVP**JlfcZn* 
Wft k WBfcttafflMrWffi*** 9 , Z n*»4*»H6T-r 

5ME^JBt**fcl6N i . Sn. M nfcJ:V'P4$-#< 
L>Sr*WUar*fe=SrV^ LfrUfirtffcNi. Sn. Mnfc 

<t^p#fl-i;5-^<-ri.t. «a^)»aai.ttofiT, 

^fflb%-oXL£o. Lttf-jT, Ni.Sn.Mni> 
it/Pfi;A J ftt^< (Ni : 0.1- 1.5aS%. S 
n : 0.1- 1.2M%. Mn : 0.05- 1.2Sft%tJj:l/ 
P : 0. 001-0. 10«fi%. *»ON i. Snfc«tl^MnO 
filX^IW 0.3- 2.5fitt%. N i <Dmm%£ftt 
SMnWfift^WJt*^ 1- 5. fcJ:tfN i <0S*%(C 
JWSPOMXWJtWi 5-50OIEH) . fr-Ofim 
)lMtl>Zn« ( 5-25M*%) fffkm$1i&.%<7)X'h 
50 fc. 
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[00211 tiAftffil*. M*»v«3MEtJ J:tf»l6a« 

«WLTL4 3jW>0.005m J2LL**34 U\ L*>U 
fctffc. gJM&Ktf 0.03ODfcjfi£Si:5i*i5.l:tfIH& 

aw*ii*itta«*L<fiTU mpi^aum^ 

; l 3 < M-<=firoTL*3. *f6W(C*J»t4IS 
ASftti 0.005- 0.030mmcr)igHt Us. 
COO 2 2] =7i/3--9<n9V9 „ 7V-K 
*PWkK«»t*fcAfctt. 3l3S3£S35kgf/W H±. 
X ij ? -fe y filOmmJiLhTj) S <I a^T* 0 . 
iaHfctf>B*(C*f LTIi, 5l3g5$$36kgf/ m 2 jyj.^ x 

tf#fcJSKfc*J:3t:*4&Sa t a*. &*5. 113* U: 
[0023] ±jicOct 5 

4-«>k. n i -PMt-ismmfc. m 

tNi-Mn^ Mn-Pmt^COm^ KkX/im 
®N i . BffiSSn»J:^iRgMn^MICJ:oTtSAK 
*Kfe»t* Z nfe J:iPFtfi«ioflWr £ I lz& 

WJC*«*l»Ltt«*« s fcl*LhtH"5-CV^. f » 

4fc. ±SSSm\t. »Jt*»feS»HEei8i:?ftlBKe 

bmw*. a-r, atxtawc, zn: 5-25%. 

N i : 0.1-1.5 %, Sn: 0.1— 1.2%, B : 0.05- 
1.2. P : O.OMMUO&t** 1 ?. j6*oJJJN i 
%. Sn<9fifi%fcJ:tfMn<agg%<9-£fb&< 0.3— 
2.5SS%. N i/MnOfiSWft^Oifc^** 1- 5, 
fiAVN i/P«ffltS#*olfc**» 5-50eoeHT-J) 

[0024] <Mc % ^EgfcJ^TBfB^JlOT*^* 
fflfflMCfefttftMfflftli. 400*C*^iaSt'{i5E^ 

400- 650'C#£4 U*. 4fc. BaSKETC 

*fctf>, 10- 6003HB«IEH**ff4LV\ 
[0025] 4>RHftM». #4>*l*:?it*Aft*. 20-70 
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<*0, 70K*«*&fcJEato*£««*>»acJ:9. 

i^xm&*m : z*&bnzwgnw.fc-htf±* < 
s*fr3 s^«*»jfi.tt*ffiT3-rc 

10 L4 3£tf>T'$>£. 

[ 0 0 2 6 ] v?. $ISIEES&0?g&A£ . 400- 7 
OO'COt&K? 1- 300#fSM&£^ . ±ifi«&&« 
tt. 400'C*jHt'(i^^MSifi*ff oZb 0*-C*-f . » 
tt. BitajJII*IWitt*JJ:l/«»tt36«ftTL. 700'C£ 

*i14jWKT LXL&o fctf>. 400- 7<xrc<DEffla*$f 4 
4fc, £OjftKKHC*J{t*fflmiatt. 1#* 

20 IBfflErSfcfc vvc£ t fcrtiBJB* $-*«5r 0 58® Urtt 

4 v\ 300^2:®^. S J: d $rft»ra-CttlBM!fcfc»fi:-> 
T 1 4 d fcft . 1- 300^-fiOSH*W4 L o . 
[ 0 O 2 7 ] ±IBSfSa B H Ma^C#^it7t^cO 
WRt. SfeK 1-15%. i , )S : 4L<{± 3-10%«S 

fESiW'Cjftraffiffii^ ^ot& loo- 420'coast- 5 

iWitt*iJ:V*»U»tt (»*) «rrt±S*ftfc*K?ffc 
ii*ttf5T*->T. Wftr^Lfttttt, **»««rt»(c 

fcft, l-15%iOjgfflt L7t. 
[0028]-*. ffi8UtMCt»(t&ttffiiaK(i:. 100 

XimX'&ftft%®m v fii>h.-f. JJE^ISLESTfe t 

40 Bt\iXmmTL-Xli\,\ 420TC*fii*i:BlK, B 
J: l/C U4 3 fc*>. 100- 420*C<7)K 
Hi: Lfc. 4fc, i^^mcfcttl.^fi^(i, 5^ 
*>l-C{i^^?fiM^^S*^n-r. 650^*@i. 

h hm U < . 5- 650g-^Hi: Uc. 

[0029] JJUJUfiLfc J: 5=flrJnX*S«klfl!M!Bi. W 

50 fr^ffiMiz#&iKmmtt?mm&&co?§mn%t> 
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[0030] ot, £H0i«: J: 9*»bjj*s fcemnfc: 

BMW*. U*»U*Wfflw«l»is OT^HSSWCctO 
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[003 1] 

jjrf (ISA No. 1~20 : No. 1 ~ 6tt#&BJ<7) 

£A*XHW. No. 7 M7HJtlte**>*tfk No. 18 ~20 

40nnDX40mraX140nnii O&fflZ&imLtz . UfflgiJ 
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L(Mxm7.3%). hxk wet- ioo~ mtmm 

MtMZfi-ofz ( No.l70S5$Hi 0.060nmif5*£i&&?£, 
*ftJ2W*>im«fSJl»gtt 0. 025mmt Kc&XolZL 

[0036] 313131$, Wfc Jtfxy ^-feyffiOiJS 
(4, WWJIS Z 2241, tsZl/MS Z 2247 (Aj£) 
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[Btt] [OBJECT] 

ltM r .*f©(l*'ffc£, ^tUvi# Providing of the copper group alloy for heat 

on&tt%<Om\tm\:t^OT5. exchangers which can respond to a present 

flam^fl-A^ vrifA/nftu^-fc such as a motor vehlcle ' and the reliability 

SSffl«fti=i«4bj;i>-e:W»te^ increase of the component material 

feOiH&o accompanied by it, and its manufacturing 

method. 
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fifi%^*3V^tx Z n : 13.4%, 
N i : 0.96%, S n : 1.02%, 
Mn : 0.48%, P : 0.05%, N 
i , S n , M n <D If & 
2.46%, Ni/Mn©liS^ 
*tf>J*4StfS 2.0, N i/PCDfi 
*W#*©tfc*a s 19.2, 

ibftSMM 0.025mm (DM 

m & & it . 3\ m & * 

37.2kgf/mm 2 , fatf 38.2%, 31 
y^ir^ft 14.0mm <Di£#t£ 

XJ&itL. L. C. ■fiC&ttS 

"9, fl&£^E L 



[SUMMARY OF THE INVENTION] 

In weight% Zn:13.4%, Ni:0.96%, Sn:1.02%, 
4Mn:0.48%, P:0.05%, and the sum total of Ni, 
Sn, and Mn 2.46%. The ratio of the weight 
percent of Ni/Mn is 2.0. The ratio of the weight 
percent of Ni/P is 19.2. The remainders are Cu 
and an unavoidable impurity. The copper group 
alloy with a crystal grain size of 0.025 mm which 
consists of above Tensile strength 
37.2kgf/mm2, 38.2% of elongation, the Ericksen 
value of 14.0 mm, the stress corrosion 
cracking-resistant property in the ammonia 
vapour and degradation L.L.C. is favourable. 

It is suitable as a construction material for 
heat exchangers. 



[CLAIMS] 



im*m 1 ] 

fi4%(£:io^T, Z n : 5~ 
25%, N i : 0.1-1.5 %, S 
n : 0.1 ~ 1.2%, Mn : 0.05 
~ 1.2%, P : 0.001 ~0. 10% 
1?*!), ri> o i: IE N i CD S 
M% , S n <DM&°A$S XUM n 
(DMt%(D£m* 0.3~ 2.5 m 
4%, N i /MnCOfiil"^^ 
(Dltmtf 1~ 5, $S£XfN i 

50 <Dmmx»h<Q, wcu 
*3 «fc vsmfow®) h ta z 



[CLAIM 1] 

In weight%, they are Zn:5-25%, Ni:0.1-1.5%, 
Sn:0.1-1.2%, Mn:0.05-1 .2%, and P:0.001- 
0.10%. 

And sum total of weight% of above Ni, weight% 
of Sn, and weight% of Mn The ratio of the 
weight percent of 0.3-2.5 weight% and Ni/Mn is 
1-5. 

And the ranges of the ratio of the weight 
percent of Ni/P are 5-50- 

The copper group alloy for heat exchangers 
with which the remainder consists of Cu and an 
unavoidable impurity. 



[ft^2] 

0.005- 



[CLAIM 2] 

- 0.030mm The copper group alloy for heat exchangers of 
■ <£>f|&3c#||Hf Claim 1 whose crystal grain size is 0.005-0.030 
mm. 
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§1 m& £ # 35kgf/mm 2 £A ±*5 
it** y ^-feyflSiS 10mm fit 
±T*fc § If #1 1 J; 2 flBit 

[ff*«4] 
fi*%^fcV^-C, Z n : 5~ 

25%, N i : 0.1 ~1. 5 %,, S 
n : 0.1 ~ 1.2%, Mn : 0.05 
~ 1.2%, P : 0.001 ~0. 10% 

-c h 9 , a» o ± IE n i (d m 

*%, S n <DMM°A$S XTfMn 
<DSM%<D&flr& 0.3- 



2.51 

4%, N i /MnOliS^ 
©Jt^tf* 1~ 5, &£tfN i 

50 <D%&mX*hK>, &<fB#Cu 

S&iil 1-15% 

100 ~ 420°C <DU%X* 5~ 
650 tfrNHSt&jfctt&ff 



[CLAIM 3] 

The copper group alloy for heat exchangers of 
Claims 1 and 2 more than 35kgf/mm2, and 
whose Ericksen values the tensile strength is 10 
mm or more. 



[CLAIM 4] 

A manufacturing method of the copper group 
alloy for heat exchangers, in which in weight%, 
they are Zn:5-25%, Ni:0.1-1.5%, Sn:0.1-1.2%, 
Mn:0.05-1.2%, and P:0.001-0.10%. 
And above total of weight% of Ni, weight% of 
Sn, and weight% of Mn is 0.3-2.5 weight% The 
ratio of the weight percent of Ni/Mn is 1-5. 

And the ranges of the ratio of the weight 
percent of Ni/P are 5-50. 
The recrystallization of the alloy material which 
the remainder becomes from Cu and 
unavoidable impure J • J is carried out. After 
the last anneal of this recrystallization.it cold- 
rolls by 1-15% of the thickness percentage 
reduction. 

The low neeling during 5-650 seconds is 
performed at 1 00 - 420 degree C temperature. 



[DETAILED DESCRIPTION OF INVENTION] 
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[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the copper group alloy 
for heat exchangers which is used as a 
construction material of the object for various 
industry and heat exchangers for home use, 
such as the radiator for motor vehicles, and 
which is rich in suitable and reliability, and its 
manufacturing method. 
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[PRIOR ART] 

Conventionally, the copper group alloy has 
been used for the radiator for motor vehicles, 
the object for various industry, or the domestic 
heat exchanger. 

In the case of the radiator for motor vehicles, 
it is mainly used as the tank which composes 
this, a plate, a tube, and fin material. Especially 
about the tank, the plate, and the tube, the soft 
copper group alloy which is excellent in strength 
and the moldability called 1 kind of brass or 2 
kinds of brass was used. 



[0 0 0 3] 

\z o v ^ x <d %mtio «fc xPMit m 
US. 1t tiMM 2Mb i^o JMH 

mxmm&biito tat&mit 

xtt&ffis Lfc±-c % $b^3ft 
& is] ± fls& < * * b ttf # fc 0 



[0 0 0 4] 

{f -5** J: 6 h<D t hft 
«fc "9 3^J^«*p-f 5 i r. 5^ 



[0003] 

In recent years, the weight reduction of a motor 
vehicle and the reliability increase of a material 
come to be desired strongly, and the weight 
reduction about each component of a motor 
vehicle and a reliability increase came to be 
attained. 

However, a brass material said 2 kinds of 1 
kind of brass or brass used for the radiator for 
above motor vehicles generates a 
dezincifi cation. 

Moreover, since the stress corrosion cracking 
may be generated, there was a problem in the 
viewpoint of reliability. 

Moreover to the weight reduction, it is as 
follows. 

After satisfying the moldability to need, it has 
been further required for the improvement in 
strength strongly. 

[0004] 

It is considered that the dezincification and the 
stress corrosion cracking which occur to the 
radiator for motor vehicles using the brass 
material as a member are based on the next 
reason. 

Corrosion produces a radiator from the place 
forcedly cooled with air by S02, NOx, CI2 gas, 
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Art^©iSWtt (NaClf) 
U r ft &tf>38£:J3«i: 

mint, it mi-km- km 

[0 0 0 5] 

Z> ? y 4 7 9 — 7 *S Yffl. 

(L. L. C.) ffcffcl-g- 
SftT^SB&fttaifcSOteT 

cifev^oT&;ftJK£tMft&£ 

ctLtv\ «ft^©mA& 



etc. in air usually. 

Moreover, the environment which is easy to 
corrode is built by the addition of the de-icing 
material (NaCI etc) into an engine room, and the 
addition of water. 

Furthermore, a cooling medium is refluxing 
inside a radiator. 

When using it for a long period of time, a 
corrosion product and stain is generated. 

A dezincification, an intergranular corrosion, 
or pitting corrosion arises from an inner side by 
the aeration cell produced by these generation 
and accumulation, the impingement attack by 
the liquid currently refluxed, etc. The life span of 
a radiator was made to reduce by these 
reasons. 



[0005] 

Moreover, the long life coolant liquid in an 
above radiator (L.L.C.) needed to make 
exchange frequency high for a reduction of the 
rust preventive agent concentration contained 
in the liquid, and the corrosion by the metal ion 
which eluted. 

Furthermore again, stress of each part of a 
radiator, such as the residual stress by the 
forming process and the caulking at the time of 
an assembly, together with a corrosive 
environment, and it waits for it, and it produces 
the stress corrosion cracking. Serious defects, 
such as a liquid spill, might be caused. 



[0 0 0 6] 



[0006] 



[PROBLEM ADDRESSED] 

This invention solves the trouble of an above- 
mentioned PRIOR ART. 

It aims at providing the cheap copper group 
alloy for heat exchangers which was excellent in 
corrosion resistance, such as stress corrosion 
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[0 0 0 7] 



cracking-resistant property, and was excellent in 
strength, a resistance, the moldability, and 
soldering property, and its manufacturing 
method. 



[0007] 



n 

a v. 



»S:ffiftiJi-5c*{^ Ni, S 
[0 0 0 8] 

Z n : 5~ 
25%, N i : 0.1 ~1. 5 %, S 
n : 0.1 ~ 1.2%, Mn : 0.05 
~ 1.2%, P : 0.001 ~0. 10% 

X'h 9 , #>o±f2N i <£> Jl 
*%, S n J; T>*M n 

Ofii%©^tf-iS 0.3~ 2.5 fi 
*%, N i /Mn©lil^$ 
(DltW 1~ 5, *5j;t>*N i 
/PWfiiS^S^JtW 5~ 
50 COfSHT'fcO, gHH5#Cu 



[0 0 0 9] 



[SOLUTION OF THE INVENTION] 

These inventors researched zealously, in order 
to solve an above subject. 
While regulating Zn component contained in the 
conventional brass material, suitable amount 
addition is carried out at a ratio which regulated 
Ni, Sn, Mn, and P. This improves sharply the 
corrosion resistance of brass, especially stress 
corrosion cracking-proof property. 

It was able to find out that characteristics, 
such as strength, and a resistance, the 
moldability, etc., might be improved collectively, 
and this invention could be attained. 



[0008] 

That is, this invention is set in the first place at 
weight%. Zn: 5-25%, Ni: 0.1-1.5 %, Sn: 0.1 - 
1.2%, Mn: 0.05 - 1.2%, P:0.001-0.10%. 
And weight% of above Ni, the sum total of 
weight% of Sn and weight% of Mn is 0.3-2.5 
weight%. The ratio of the weight percent of 
Ni/Mnis1-5. 

And the ranges of the ratio of the weight 
percent of Ni/P are 5-50. 

The copper group alloy for heat exchangers 
with which the remainder consists of Cu and an 
unavoidable impurity is provided. 



[0009] 

!3£n* & Moreover, the copper group alloy for above heat 
exchangers can be obtained as an alloy whose 
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it , & A $E if 0.005 ~ 
0.030mm 

35kgf/mm 2 £l±©^t 

fc, ^y^-tr^ffi^ 10mm fit 



crystal grain size is 0.005-0.030 mm. When this 
condition is fulfilled, it will be still preferable as a 
copper group alloy for heat exchangers. 

Moreover, it can obtain as an alloy whose 
tensile strength is more than 35kgf/mm2. 

Furthermore an Ericksen value can obtain as 
an alloy of 10 mm or more again. 



[0 0 1 0] 

T,Zn: 5~25%, N i : 0.1 
~1.5 %, S n : 0.1~ 1.2%, 
Mn :0.05~ 1.2%, P : 0.001 
~0.10%"?*>tK d»o±8EN i 
(Ofi*%, Sn©fi*%*5J:tf 
Mn©Ii%0^friS 0.3~ 
2.5 fi*%, N i /Mn (DMA 
-gfrm<Dktmtf 1~ 5, *3± 
UN i /P©fiSW^%©Jt 
W 5~50 0fl6ffi"C<te •? % 
C u *5 «t ^JiW^^ 

a» & ft z> & mm * w*s a ft 

U r <7)SSB a H©tm^t> 1 
3£ L, 100~420 t C<£>M-C 5 

~ 650 fj>m&umm,zft ? 



[0010] 

This invention is secondarily set to weight%. Zn: 
5-25%, Ni: 0.1-1.5%, Sn: 0.1-1.2%, Mn: 0.05- 
1.2%, P:0.001-0.10%. 

And weight% of above Ni, the sum total of 
weight% of Sn and weight% of Mn is 0.3-2.5 
weight%. The ratio of the weight percent of 
Ni/Mn is 1-5. 

And the ranges of the ratio of weight 
percent % of Ni/P are 5-50. 
The recrystallization of the alloy material which 
the remainder becomes from Cu and an 
unavoidable impurity was carried out, and this 
recrystallization carried out the last anneal. 
After that, it cold-rolls by 1-15% of the thickness 
percentage reduction. 

The low neeling during 5-650 seconds is 
performed at 100 - 420 degree C temperature. 

The manufacturing method of the copper 
group alloy for heat exchangers characterized 
by the above-mentioned is provided. 



[0011] 



[0011] 



[EFFECT] 

The limit theorem means of the alloy content of 
this invention and an effect are explained below. 



[0 0 12] 
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■Cft< , 25%SrSx.5 £ N i % 
Sn, Mn, P#ftK'i!bot 

Ni, Sn.Mn, P 
©#4TtZn^fiiS 25% 

5~25 M*%cDt5ia<!; 

Lfc 0 



Zn has the effect which improves strength, the 
moldability, and heat resistance adhesion of a 
soldering part. 

In weight%, these effects are not enough, if 
Zn content is 5 % less. When exceeding 25%, 
even when it is Ni, Sn, Mn, and P presence, it 
becomes easy to generate a dezincification and 
the stress corrosion cracking. 

(Again, when Zn content exceeds 25% in 
presence of Ni, Sn, Mn, and P, it becomes easy 
to produce a side crack at the time of a hot 
rolling.) 

Therefore, the content of Zn in this invention 
was made into the range of 5-25 weight%. 



[0 0 1 3] 

J; xfmj&X!6Slfflin>®. £ fa ± S 
0.1 

&<, 1.5%«rifi;i5£j!inXt£ 
#\ *«Wt*3»tSN i W-^W 

o.i~i.5 m&%<nmt 



[0013] 

Ni has the effect which improves strength, a 
resistance, heat resistance, and stress 
corrosion cracking-resistant property. 

In weight%, these effects are not enough, if 
Ni content is 0.1 % less. Workability will become 
bad if 1.5% is exceeded. 

Therefore, the content of Ni in this invention 
was made into the range of 0.1-1 .5 weight%. 



[0 0 14] 

*5 <fc BJj&:*j JBAWftte £ fa ± 

n^fids 0. 1 

1 .2% &j®x. 

0.1~ 1.2M%©ISH 



[0014] 

Sn has the effect which improves strength, 
dezincification-resistant property, and stress 
corrosion cracking-resistant property. 

If Sn content is 0.1 % less, and these effects 
are not enough in weigh t% and 1.2% is 
exceeded, hot working property will aggravate. 

Therefore, the content of Sn in this invention 
was made into the range of 0.1-1.2 weight%. 



[0 0 15] 
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m tbtt £ ft ± $ * 6 ^ © ffi , 

ttSL. L. C. <t§N-3F*lS 

0.05%*iS , 

iZldrt&MnCD^&l* 0.05 
~ 0.2 fi*%£^|5lffli: LfCo 



[0 0 16] 

±IEN i t S n t©#j8S 
{-J; 1 ?, ^kLfcL. L. C. 

LfcL. L. C. SrlHURLfcfe 
1:45. I-Jfcfcf*,, N i , S n 

MkLizL. l. c. i^M-T 

i , S n *3 «fc t>*M n ©•g-tUrt* 

0. 3 %mm x it %ft x ft < > 

2.5%&j®jl3 tfifcTBJnXtefc 

ft, *»MtJl*5»tSN i <Dl$G 

1, Sn (D^iiS «fc t>*M n <D 

i<D-BrWrfe 0.3~ 2.5 m 



Mn has the effect which improves wear 
resistance besides the effect which improves 
strength and stress corrosion cracking-resistant 
property. 

The effect which raises this antiwear quality is 
especially effective to the following 
environments. The environment of the inside 
which touches L.L.C. when making the 
construction material of the radiator for motor 
vehicles. 

In weight%, these effects are not enough, if it 
is 0.05 % less. If 1.2% is exceeded, workability 
will aggravate. 

Therefore, the content of Mn in this invention 
was made into the range of 0.05-0.2 weight%. 



[0016] 

Moreover, by adding both above Ni and Sn 
comes to show the effect which raises stress 
corrosion cracking-proof property in the inside 
of L.L.C. which deteriorated. (It is that which is 
recovered L.L.C. which actually used it for the 
motor vehicle and deteriorated, and while a rust 
preventive agent is reducing, the quantity of an 
elution metal is remarkable) 

This effect becomes still remarkable when Mn 
is added. 

That is, especially by adding both Ni, Sn, and 
Mn comes to show the outstanding stress 
corrosion cracking-proof property and the 
outstanding antiwear quality with respect to an 
environment, while contacting with L.L.C. which 
deteriorated. 

In weight%, these effects are not enough, if 
the total amount of Ni, Sn, and Mn is 0.3 % less. 
If 2.5% is exceeded, a problem will be 
generated in the moldability. 

Therefore, sum total of the content of Ni, the 
content of Sn, and the content of Mn in this 
invention was made into the range of 0.3-2.5 
weight%. 
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[0017] 

P has the effect which raises the dissolution 
fluidity, dezincification-proof property, and a 
resistance. In weight%, these effects are not 
enough, if P content is 0.001 % less. If 0.10% is 
exceeded, it becomes easy to generate the 
stress corrosion cracking. 

Moreover, hot working property also reduces. 

Therefore, the content of P in this invention 
was made into the range of 0.001-0.10 
weight%. 



[0018] 

Moreover, Ni-P group compound mainly forms 
(others are Ni-Mn group and Mn-P group 
compound by adding both Ni, Sn, Mn, and P). 
These disperse uniformly and minutely in a 
grain boundary and a grain. 

The following effects come to be shown. 
A Ni-Mn group compound and Mn-P group 
compound show the effect which raises the 
moldability, stress corrosion cracking-proof 
property, an antiwear quality, etc. (Especially 
the stress corrosion cracking-proof property 
with respect to the environment of the inside 
contacted with deterioration L.L.C., antiwear 
quality) 

Ni-P group compound shows the effect which 
improves strength, a resistance, heat 
resistance, and stress corrosion cracking- 
resistant property, and also it comes to 
contribute it to the miniatureisation of the crystal 
grain at the time of a recrystallization. 



[0019] 

In order to make an above-mentioned effect 
express effectively, the ratio of the weight 
percent of Ni/Mn and the ratio of the weight 
percent of Ni/P need to be controlled 
adequately. 

Namely, if it is less than one, an above effect 
does not express sufficiently the ratio of the 
weight percent of Ni/Mn. If 5 is exceeded, a 
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property will reduce. Therefore, the ratio of the 
weight percent of Ni/Mn in this invention was 
made into the range of 1-5. 

On the other hand, as for the ratio of the 
weight percent of Ni/P, it is confirmed that an 
above effect is expressed most effectively in the 
case of the range of 5-50. 
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[0020] 

There is a relationship between Ni, Sn, Mn and 
P content, and Zn content closely. 

When Zn content reduces, the sensitivity of a 
dezincification or the stress corrosion cracking 
will reduce. 

However, since it consists of a strength 
insufficiency, the amount of P and Ni, Sn, and 
Mn must be increased. 

However, if Ni, Sn, Mn, and P content are 
increased, increase of a reduction of the fluidity 
property at the time of casting, a hot, and the 
deformation resistance at the time of cold 
working, a reduction of a deformability, or the 
film formation at the time of heat processing will 
happen. Therefore, it will be disadvantageous 
on manufacture. 

Therefore, Ni, Sn, Mn, and P quantity are the 
fewest. (Ni:0.1-1.5 weight%, Sn:0.1-1.2 
weight%, Mn:0.05-1.2 weight%, and P:0.001- 
0.10 weight%, and the sum total of weight% of 
Ni, Sn, and Mn 0.3-2.5 weight%, the ratio of 
weight% of Mn with respect to weight% of Ni is 
1-5, and the ratio of weight% of P with respect 
to weight% of Ni is the range of 5-50) and the 
amount (5-25 weight%) of Zn which satisfies a 
property satisfied is an optimum content. 
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Strength and its stress corrosion cracking- 
resistant property improve so that a crystal grain 
size is fine. 

However, in order that a deep drawing and 
the overhang moldability may reduce 
conversely, 0.005 mm or more is desirable. 
However, if a crystal grain size exceeds 0.030 
mm, strength and stress corrosion cracking- 
proof property will reduce remarkably. 

The rough skin after a forming process 
becomes easy to occur. 

Therefore, the crystal grain size in this 
invention was made into the range of 0.005- 
0.030 mm. 
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[0022] 

In order to cope with thinned the tank of a 
radiator,fin, a plate, they need to be tensile 
strength 35kgf / mm2 or more, and Ericksen 
value 10 mm or more. 

To the requirement of present weight 
reduction, it is as follows. 

It is preferable that tensile strength is more 
than 36kgf/mm2, Ericksen value is 11 mm or 
more. 

Moreover, in order to attain the weight 
reduction of a radiator, strength and the 
moldability need to be made to become better. 

In addition, an improvement of corrosion 
resistance mentioned above enables thin- 
ization. 



[0 0 2 3] 
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[0023] 

The copper group alloy of this invention 
adjusted to the above component compositions 
is aiming at the large improvement in stress 
corrosion cracking-proof property as follows. 
First, the Ni-Mn group furthermore a formation 
of Ni-P group compound, a formation of Mn-P 
group compound, And segregation of Zn and 
the impurity in a grain boundary is suppressed 
according to the effect of solution Ni, solution 
Sn, and solution Mn. 
Therefore, it can make as the material which 
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comprised the various characteristics required 
of the tank of a present radiator, a plate, and a 
fin. 

Moreover, above various characteristics can 
be made to express advantageously by 
controlling adequately the production conditions 
at the time of processing from a cast piece even 
to a desired thickness through a hot rolling 
process and a cold rolling process. 

The detail of the manufacturing method of the 
copper group alloy of this invention is explained 
below. 

First, in weight%, Zn:5-25% and Ni: 0.1-1.5%, 
Sn:0.1-1.2%, and B:0.05-1.2 and P:0.001- 
0.10%. 

And above the sum total of weight% of Ni, 
weight% of Sn, and weight% of Mn is 0.3-2.5 
weight% The ratio of the weight percent of 
Ni/Mn is 1-5. 

And the ranges of the ratio of the weight 
percent of Ni/P are 5-50. 

The remainder carries out melt casting of the 
alloy material which consists of Cu and an 
unavoidable impurity, and produces a cast 
piece (cast). 

In addition, it is preferable to perform this melt 
casting in inert gas atmosphere. 
Subsequently, the hot rolling of this cast piece is 
carried out, and a hot pressure board is 
produced. 

A descaling is performed. 
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[0024] 

Next, after cold rolling performs required 
thickness reduction, an intermediate annealing 
is performed and recrystallization is obtained. 
In addition, anneal with the annealing 
temperature sufficient at the temperature of less 
than 400 degree C in this intermediate 
annealing is not performed, but the stress 
corrosion cracking-proof property in the last 
property becomes low. At the temperature 
exceeding 650 degree C, the diameter of a 
crystal grain makes it big and rough in a short 
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time. 

Since the property after the last anneal 
deteriorates, 400-650 degree C is preferable. 
Moreover, it is hard to remove a distortion 
sufficiently, if the anneal time in this temperature 
range is less than 10 minutes 
From these, a latter cold rolling process 
consists difficult. 

Since economical efficiency is worsened 
when exceeding 600 minutes and a crystal 
grain will make it big and rough, the range for 10 
- 600 minutes is preferable. 

[0025] 

After an intermediate annealing, Obtained 
recrystallization is cold-rolled to the last 
thickness by 20-70% of the thickness 
percentage reduction. 

If a thickness percentage reduction is 20 % 
less, this has the too small residual internal 
stress provided by the processing, and strength 
and the hardness in the last characteristics after 
the last anneal process of recrystallization of 
back stop it improving sufficiently. 

If 70% is exceeded, by the growth of the 
texture of a rolling, it has orientation 
(anisotropy) in a mechanical capability. While 
making moldability reduce by this, a residual 
internal stress becomes large. Therefore, it is 
for unable to perform sufficient treatment in the 
last anneal process of recrystallization of back, 
but making stress corrosion cracking-proof 
property reduce. 



[0026] 

Subsequently, the anneal during 1-3 00 minutes 
is performed the recrystallization after cold 
rolling at the temperature of 400-700 degree C. 
If it is less than 400 degree C, an above 
annealing temperature cannot perform sufficient 
anneal, but a property, stress corrosion 
cracking-proof property, and moldability reduce. 

In order that the diameter of a desired crystal 
grain may not be obtained but strength, a 
resistance, hardness, and stress corrosion 
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cracking-proof property may reduce at the 
temperature exceeding 700 degree C, the 
range which is 400-700 degree C is preferable 
(the diameter of a crystal grain becomes large). 
Moreover, if it is less than 1 minute, the anneal 
time in this temperature range cannot perform 
sufficient anneal, but will be in the state where 
the internal stress produced in the cold rolling 
process which is a previous process was 
remained considerably. 

The moldability and stress corrosion 
cracking-proof property reduce. In the long time 
which exceeds 300 minutes, in order to impair 
economical efficiency, the range for 1-300 
minutes is preferable. 



[0027] 

It is 1-15% the thin plate of the alloy next 
obtained after the above recrystallization anneal 
further. It cold-rolls by 3-10% of the thickness 
percentage reduction more preferable. 

After that, the low neeling during 5-650 
seconds is performed at the temperature of 420 
degree C of 100-. 

This is performed in order to improve 
strength, stress corrosion cracking-resistant 
property, and caulking property (resistance), 
comprised such that in particular caulking 
property is one of the comparison concept of 
the adaptive capability of the material with 
respect to a moulding of a certain shape. 

It is the characteristics for which it depends 
on resistance value greatly. 

Therefore, if the thickness percentage 
reduction in cold rolling is a less than 1%, a 
control of a thickness cannot anticipate the 
improvement in a property a difficult top. If 15% 
is exceeded, even when a residual internal 
stress will become large and will perform a 
subsequent low neeling, a property will not 
improve but will make stress corrosion 
cracking-proof property reduce conversely. 
Therefore, it made 1-15% of the range. 
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On the other hand, if the annealing temperature 
in a low neeling is less than 100 degree C, 
sufficient recovery is not performed but the 
internal stress produced with above cold rolling 
remains considerably. 

Stress corrosion cracking-proof property and 
the moldability reduce. Since strength, a 
resistance, and hardness reduced when 420 
degree C was exceeded, it made the range of 
100-420 degree C. 

Moreover, if the anneal time in this annealing 
temperature is less than 5 seconds, the effect of 
sufficient low neeling does not appear. It is not 
preferable from an economical surface if 650 
seconds is exceeded, when strength, a 
resistance, and hardness will reduce. 
Therefore, it made the range for 5-650 seconds. 



it 
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[0029] 

The process which was explained in full detail 
above and heat processing especially the cold 
rolling after the last recrystallization anneal, and 
a low neeling are performed. As a result, the 
thin plate of the copper group alloy which has 
the structure in which Ni-P group compound, 
Ni-Mn group compound, Mn-P group compound 
are dispersing uniformly and minutely in a grain 
and a crystal grain is obtained. 

Moreover, this copper group alloy is excellent 
in strength, caulking property (resistance), a 
deep drawability (Ericksen value), stress 
corrosion cracking-proof property, the 
moldability, and the antiwear quality. Therefore, 
as the construction material of the radiator for 
motor vehicles (weight reduction, a reliability 
increase, etc. are made), and the heat 
exchanger of the object for various industry, or 
home use, it is very suitable. 

Moreover, sufficient use can be carried out 
also as an electrical, electronic component 
material. 
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Hereafter, an Example explains this invention 
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[Example] 

The melting of the alloy material which shows 
the chemical composition value (weight%) is 
carried out to 3 - Table 1 using a high-frequency 
smelting furnace. (Sample No.1-20:No.1-6 is 
the material of the alloy of this invention. No.7- 
17 are the material of a comparison alloy. 
No. 18-20 are the material of the conventional 
alloy.) 

It casted to the 40 mm * 40 mm * 140 mm 
cast. 

In addition, the above melting shielded the 
melt casting atmosphere by the inert gas 
completely, and performed it. 
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40mm x40mmx 15mm <7);*c# £ 
;LTJP£ 5mm (D^m 



1.5mm * "Cft® 500 ^ 
550 ^©ffl^-Cj^Lfco «E 

fc&ifeLfc&J?;* 0.55mm * 
-C^L, 400 -600 °C<D?fi 
0.025mm left 
5 cfc 5 Lfeo fIL, 

No.17 Wf^tt 
L, 0.060mm £ L 

fc 0 **5,lfeS«5cfitt JIS H 0501 



Subsequently, after chamferring each cast, it 
cut in magnitude of 40 mm * 40 mm * 15 mm. 
The hot rolling of this cast piece is carried out at 
810 degree C, and a hot-rolled board with a 
thickness of 5 mm is obtained. 
The cold-rolled of the obtained hot-rolled board 
is carried out to 1 .5 mm. 

The anneal was carried out at the 
temperature of 500-550 degree C. 
Rapid cooling of this is carried out with water 
after an anneal, and after pickling further, a 
cold-rolled is carried out to 0.55 mm in 
thickness. 

The anneal was carried out so that the 
diameter of a crystal grain might be set to 0.025 
mm at the temperature of 400-600 degree C. 
However, the anneal of the sample of No.17 is 
carried out at 650 degree C. 

The diameter of a crystal grain was set to 
0.060 mm. 

In addition, the crystal grain size carried out 
and required reference for JIS H 0501 . 



[0 0 3 5] 

Hk\z, Z_fhh(Dtm%: 0.51mm 

* -e ft m f± m l (in* 

7.3%), 100- 400 o CT* 100 

- 600 fpm^um^n^tc 

( No.17 ©WWfi 0.060mm 
t&&$t&ti 0.025mm £fc5«fc 

T^ffi&£ & Rmax 1.5 n m 
^1 ftv^3l;:0fiBLfco 



[0035] 

Next, these samples are cold-rolled to 0.51 mm 
(7.3% of working ratios). The low neeling during 
100- 600 seconds was performed at 100 - 400 
degree C (the 0.060 mm diameter of a crystal 
grain and the diameter of a crystal grain of the 
sample of other than that were made to be set 
by the sample of No.17 to 0.025 mm). 

The obtained plate is pickled after a low 
neeling. The buffing was carried out and the 
surface roughness was adjusted to below 
Rmaxl .5 micrometre. 

In addition, the tensile strength, the 
elongation, the Ericksen value and the stress 
corrosion cracking-proof property of each 
sample obtained here were investigated, and 
the result was written together to Table 1-3. 



[0 0 3 6] 



[0036] 

The measurement of the tensile strength, 
elongation, and an Ericksen value was 
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yimmfeiz. ^nm jis z 

2241, *5<fcl>* JIS Z 2247 (A 

y^e^TTK (25~28%) *M 
7k-C«», It) 13%£Lfc$t& 

■J 1 10kgf/mm 2 

40 fgrfcJfltfcLTft&U #J*b 
[0 0 3 7] 

TlHlllXLfc^bL. L. C. (d 

*U 70~90°CfC^LT 300 
i^WSig^lfc-J;^ 800 f$fflg 

tut, % / M^m^n^tz.^ 
m&mnmx*mmKmm* 40 

tfeSEU lft^b 

fcfc©, ^yfiPft, #Jft^3§£ 

[0 0 3 8] 
±!E^tL. L. C. &JflV\fc 
WfS ^ J& £ #J tLffi © fr fl5 * ft 



respectively performed according to JISZ2241 
and JISZ2247 (A method). 
About stress corrosion cracking-proof property, 
commercially available aqueous ammonia (25- 
28%) is thinned with a pure water, and obtained 
13% of about liquid is put into a desiccator 
bottom part. Subsequently the test piece bent in 
the shape of an arch so that the stress of a 
center section might become 10kgf/mm2 is put 
into a desiccator with the holder, and it keeps at 
normal temperature. 

After having taken out these test pieces from 
the inside of a desiccator and washing in water 
sufficiently for every predetermined time pass, 
by the stereoscopic microscope, the test piece 
surface was enlarged by 40 times, and was 
observed, and the crack generation time was 
measured. 



[0037] 

Moreover, the test piece bent in the shape of an 
arch is immersed into degradation L.L.C. (long 
life coolant liquid) which was actually used for 
the motor vehicle and was recovered as 
evaluation of stress corrosion cracking-resistant 
property. 

It keeps at 70-90 degree C, and these test 
pieces are taken out after the 300 hours and the 
800 hours. 

After washing in water sufficiently, by the 
stereoscopic microscope, the test piece surface 
is enlarged by 40 times, it is cracked, and 
existence of generation is tested . 

The result was written together to Table 1-3. 

In addition, circle marks in Table 1-3 shows 
the crack was not generated, only the surface 
colour change. Triangle mark, although the 
crack was not generated, corrosion was 
remarkable. A cross shows that which the 
crack was generated. 



[0038] 

The evaluation method of the stress corrosion 
cracking-resistant property which used above 



01/06/15 



25/29 



(C) DERWENT 



DERWENT 

JP5-311295-A * 

THOMSON SCIENTIFIC 



[0 0 3 9] 
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no.6 (D^-fete, $m&£. # 
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[0 0 4 0] 

fe-r&mx *) 'ptz\<mn no.7 

* c u ^frfias# < UK*** #K 

-So N i, Sn ( Mn ^ 

p w -e^^-r 5 *-e fc 6 

J: 9 fc^fttfl. No.8 ©WW 

[0 0 4 1] 

Ni ©ajfc%tC*H"5M 
n ©fifi%©J*##38W-C&£ 
-f MJ: "9/h^V^# No.9 © 



degradation L.L.C. is an effective very reliable 
method, when judging the characteristics as a 
construction material of the radiator for motor 
vehicles. 



[0039] 

The following things became clear from the 
result of Table 1-3. 

The alloy of sample No. 1 -No.6 which are the 
preferable aspect of this invention is excellent in 
the tensile strength, elongation, an Ericksen 
value, workability, and soldering property, and 
its stress corrosion cracking-proof property is 
favourable (L. the stress corrosion cracking- 
proof property with respect to the internal 
environment contacted with L.C. is also 
favourable). And it is no expensive metal 
abundant usage and is cheap. 

Therefore, it turns out that it is the alloy which 
was very excellent as a construction material of 
the radiator for motor vehicles, and all heat 
exchangers. 



[0040] 

On the other hand, as for the sample of sample 
No.7 with Zn fewer than the quantity specified 
with this invention, there are a top where 
strength is low, and many expensive Cu 
contents, and raw material expense will soar. 
Therefore, it turns out that it is unsuitable as 
industrial material. 

Conversely, Ni, Sn, Mn, and P are quantity 
specified with this invention. 

However, a crack is generated in the sample 
of sample No.8 with more Zn than the quantity 
specified with this invention in the middle of a 
hot rolling. It was not able to manufacture. 



[0041] 

There is much Mn from the quantity specified 
with this invention. The sample of sample No.9 
with the ratio of weight% of Mn with respect to 
weight% of Ni smaller than the value specified 
with this invention be inferior in elongation and 
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Ni, Sn, Mn*3<fctfP©£ 
5*5, N i + S n+MniiS* 
m% No.12 ©»3|sff4, 
5o Ni, S n, Mnfc 

t5t"efc5*s, N i + Sn + 

19 t>#v^jpi- N0.13 <D^n 



stress corrosion cracking-proof property. 

Moreover, the sample of sample No.10 which 
do not contain Ni has strength and low 
elongation, and it turns out that it is inferior also 
in the viewpoint of stress corrosion cracking- 
proof property. 

Furthermore, a crack is generated in the 
sample of sample No. 11 more than quantity 
which Sn specifies with this invention, at the 
time of a hot rolling. It was not able to 
manufacture. 



[0042] 

Each component of Ni, Sn, Mn, and P is the 
quantity specified with this invention. 

However, the sample of sample No.12 with 
the amount fewer than the quantity specified 
with this invention of Ni+Sn+Mn has low stress 
corrosion cracking-proof property. 

Conversely, each component of Ni, Sn, Mn, 
and P is the quantity specified with this 
invention. 

However, a crack is generated in the sample 
of sample No.13 with more amounts of 
Ni+Sn+Mn than the quantity specified with this 
invention at the time of a hot rolling. It was not 
able to manufacture. 



[0 0 4 3] 

ft % <d ttm^m w x»mfei- 6 

ffi±9ffi;^fW No.14 (Dptn 

v^r b&ftfr&o N i 

Oii%t>?tt5Mn(Z)ii% 

UESv^JN- No.15 tDpfflft, 
**>o fco $ h N i (DMM% 



[0043] 

The sample of sample No.14 with the ratio of 
weight% of Mn with respect to weight% of Ni 
lower than the value specified with this 
invention understands that stress corrosion 
cracking-resistant property is inferior. 

Moreover, a crack is generated in the sample 
of sample No.15 with the ratio of weight% of Mn 
with respect to weight% of Ni higher than the 
value specified with this invention in the middle 
of a hot rolling. It was not able to manufacture. 

Furthermore, it turns out that the sample of 
sample No. 16 with the ratio of weight% of P with 
respect to weight% of Ni higher than the value 
specified with this invention is inferior to stress 
corrosion cracking-proof property. 
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<5 D ^fc, Zn, N i, Sn, 
Mn, P ©#J*^*5 «fc t>*N i + 
Sn+Mni N i /MnJt, 
N i /PittfZM*ft*%WX* 

£#*t^f*i|5r No.17 



Moreover, even when each component of Zn, 
Ni, Sn, Mn, and P and the amount of 
Ni+Sn+Mn, Ni / Mn ratio, and Ni / P ratio are the 
quantity respectively specified with this 
invention, the sample of sample No.17 with the 
large diameter of a crystal grain is inferior to 
strength, elongation, and stress corrosion 
cracking-proof property. 



[0 0 4 4] 

MnCD^-g-tffsW No.18 (D 

fc, Ni, Sn, Mnft&XfiP 

ffcN- No.19 toXn 20 <D&& 
it, M©ffiX"b, ffll&jjIR'k 



[0044] 

The sample of sample No.18 only containing 
Mn understands that strength and stress 
corrosion cracking-proof property are low. 

Moreover, it is the conventional brass 
material which does not contain Ni, Sn, Mn, and 
P. Sample No. of 19 and 20 is inferior also in the 
strong viewpoint or the viewpoint of stress 
corrosion cracking-proof property. 



[0 0 4 5] 
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xm-trntite. (l. l. c. t 

<fo<5 0 



[EFFECT OF THE INVENTION] 

The copper group alloy based on this invention 
has the characteristics which were excellent in 
strength, the moldability, and stress corrosion 
cracking-resistant property (L. the stress 
corrosion cracking-resistant property with 
respect to an environment is included while 
contacting with L.C.) as a construction material 
of a heat exchanger, especially the radiator for 
motor vehicles, as mentioned above. 

It can correspond sufficiently to the weight 
reduction of the heat exchanger for which it is 
recently requested in each field, a reliability 
increase, and a cost reduction. 
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